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INTRODUCTION

Modified Radical Mastectomy  (MRM) is the most 
common surgical procedure for operable breast 
malignancies. Based on current incidence rates, 
12.4% of women born in the United States at present 
will develop breast cancer at some time during 
their lifetime.[1] Following mastectomy, the patients 
are emotionally disturbed apart from the physical 
suffering. Various strategies like non‑steroidal 
anti‑inflammatory drugs, opioids, peripheral nerve 
blocks, wound infiltration with local anaesthetics, 
wherever possible were found to have significantly 
improved the postoperative pain. Despite these 
improvements, several studies reported that limited 

success in providing effective postoperative pain 
control. The technique of infiltration or irrigation of 
local anaesthetic is widely used as a part of multimodal 
analgesia in plastic reconstructive breast surgery, 
with remarkable effectiveness and without adverse 
effects.[2,3] In contrast to other breast surgeries, MRM 
involves more extensive tissue dissection. Medline 
search showed scant literature regarding the use of 
infiltration/irrigation of local anaesthetics following 
the MRM. Infiltration of local anaesthetic along the 
line of incision is not recommended in malignant 
lesions, because of the fear of needle track seedlings 
and cutaneous spread of malignancy.[4] Moreover, the 
tissue dissection extends beyond the surgical incision. 
Infiltration along the line of surgical incision may not 
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ABSTRACT

Background and Aims: Modified Radical Mastectomy (MRM) is the commonly used surgical 
procedure for operable breast cancer, which involves extensive tissue dissection. Therefore, wound 
instillation with local anaesthetic may provide better postoperative analgesia than infiltration along 
the line of incision. We hypothesised that instillation of bupivacaine through chest and axillary drains 
into the wound may provide postoperative analgesia. Methods: In this prospective randomised 
controlled study 60 patients aged 45–60 years were divided into three groups. All patients were 
administered general anaesthesia. At the end of the surgical procedure, axillary and chest wall 
drains were placed before closure. Group C was the control with no instillation; Group S received 
40 ml normal saline, 20 ml through each drain; and Group B received 40 ml of 0.25% bupivacaine 
and the drains were clamped for 10 min. After extubation, pain score for both static and dynamic 
pain was evaluated using visual analog scale and then 4th hourly till 24 h. Rescue analgesia was 
injection tramadol, if the pain score exceeds 4. Statistical analysis was performed using SPSS 
version 13. Results: There was a significant difference in the cumulative analgesic requirement 
and the number of analgesic demands between the groups (P: 0.000). The mean duration of 
analgesia in the bupivacaine group was 14.6 h, 10.3 in the saline group and 4.3 h in the control 
group. Conclusion: Wound instillation with local anaesthetics is a simple and effective means of 
providing good analgesia without any major side‑effects.
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provide adequate analgesia. The aim of the present 
study was to assess the role of wound instillation with 
bupivacaine through surgical drains in alleviating 
early postoperative pain after the MRM. Normal saline 
is commonly used as a “control” group for the clinical 
investigations. However, as there was a prolongation 
in the duration of analgesia,[5,6] we have compared 
saline with bupivacaine and “no instillation” as a 
control group. The primary objective of the study 
was the efficacy of the wound instillation through 
surgically placed drains, which was assessed by 
duration of analgesia, number of analgesic demands 
and cumulative analgesic requirement for pain relief. 
We hypothesised that in patients following the MRM, 
instillation of local anaesthetic through axillary and 
chest drains placed surgically may provide a better 
analgesia.

METHODS

Institutional ethics committee approval was 
obtained for this randomised prospective, controlled, 
double‑blinded study and written informed consent was 
obtained from the patients. This study was conducted 
on 60 American Society of Anaesthesiologists’ physical 
status of I and II patients, aged 45–60 years, scheduled 
for the MRM procedure. Patients with a history of 
clinically significant cardiovascular, pulmonary, 
hepatic, renal, neurologic, and psychiatric or metabolic 
disease were excluded from the study. Patients with 
a history of chronic analgesic drug usage  (on oral 
analgesics for more than a month) were also excluded 
from the study. Patient’s with major blood loss and 
unpredictable action of the drug such as continued 
excessive blood collection into the drains were 
excluded following recruitment. All perioperative data 
were collected by an investigator, who was blinded to 
the patient’s allocation. Pre‑anaesthetic medication 
consisted of tablet pantoprazole 40 mg and alprazolam 
0.5 mg administered orally on the morning of surgery.

Preoperatively, all patients were educated in rating 
the visual analogue score for pain. A standard general 
anaesthesia was induced with propofol 2 mg/kg and 
the opioid used was fentanyl at 2  µg/kg. Trachea 
was intubated with appropriate sized endotracheal 
tube, which was facilitated with atracurium besylate 
0.1 mg/kg. Oxygen in nitrous oxide mixture in a ratio 
of 30:70, and end tidal concentrations of sevoflurane 
of 1–2%. were maintained throughout the operative 
period. At the end of the surgical procedure, two 
drains, one in the axilla near the axillary vessels and 

the second in the chest wall below the skin flap (over 
the pectoral muscles) were placed by the surgeon 
before closing the surgical incision.

Patients were randomly allocated to three groups 
of 20 each by computer generated numbers. The 
study drug was given through each drain as per 
randomisation after the incision was closed. Group C 
patients received no instillation and considered 
as control group. Group  S patients received 20  ml 
of normal saline through each drain amounting to 
40 ml and Group B patients received 40 ml of 0.25% 
bupivacaine, 20  ml through each of the drain. After 
instillation of the study drug the drains were clamped 
for a period of 10 min. After a dwell time of 10 min, 
the clamp was released to allow the test solution in 
to the negative pressure suction drain  (Romo Vac). 
Tracheal extubation was performed upon meeting 
the criteria for extubation and after reversal of 
residual neuromuscular blockade with neostigmine 
and glycopyrrolate. Postextubation patients were 
transferred to the postanaesthesia care unit for further 
monitoring. Intraoperative haemodynamic parameters 
were controlled by adjusting the dial concentration 
of sevoflurane. Pain score at “0” h was noted after 
extubation and subsequently every 4th  hourly by a 
trained postoperative nurse for 24 h, who was blinded 
to the study group. Pain scores both static visual analog 
scale (VAS) and dynamic (DVAS) were assessed using 
a 10‑cm VAS (0 ‑ no pain and 10 ‑ worst imaginable 
pain) VAS was noted as pain at rest and DVAS was 
noted as pain on moving the ipsilateral arm. If the 
VAS exceeded ‘4’ at any point of time, rescue analgesia 
with injection tramadol 1  mg/kg intramuscular was 
administered. The duration of analgesia was defined 
from the time of instillation of the study drug to the 
time for the first demand of analgesia. The number 
of demands and the total cumulative analgesic 
requirement were also noted for 24  h. Surgical site 
related untoward effects like haematoma, infection 
and wound dehiscence were observed clinically till 
the patient was discharged home. Adverse effects like 
nausea and vomiting were not noted as all patients 
received prophylactic antiemetic ondansetron.

Statistical analysis was performed using  SPSS version  
13 Chicago IL. Prestudy power analysis based on the 
duration of postoperative analgesia, which was carried 
out on the pilot study  (10  patients which were not 
included in the main study) determined a sample size 
of18 each for the 3 groups to be compared by one‑way 
ANOVA, whose means of 4.8, 10.3 and 13.6 h with a 
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variation in the means of 3.6 and a common standard 
deviation within the group of 8.1.

The total sample of 54 subjects achieved 82% power 
to detect differences among the means versus the 
alternative of equal means using an F‑test with a 0.05 
significance level.

Data were expressed as mean values ± SD Normality 
of distribution was assessed using the Kolmogorov–
Smirnov test. Depending on the results, either 
parametric or nonparametric tests were performed. 
Normally distributed continuous data were analysed 
and compared using the ANOVA. Post‑hoc analysis 
was performed using Bonferroni test. Number of 
patients receiving “rescue” analgesia, number of 
analgesic demands was analysed by using 2 test or 
Fisher’s exact test as appropriate. Patient‑generated 
VAS, an ordered categorical variable was analysed by 
using the Kruskal–Wallis test. To obtain a composite 
value for the pain score distributed over a period of 
24  h, an area under curve  (AUC) for the pain score 
of each patient was determined. This AUC for VAS 
and DVAS was compared between the groups using 
ANOVA. A  P  <  0.05 was considered statistically 
significant for all tests. The median time for onset of 
pain was determined, and the risk of developing pain 
was compared between the three groups by Kaplan–
Meier analysis.

RESULTS

The three groups were comparable with respect to 
demographic data and duration of surgery  [Table  1]. 
The number of rescue analgesic demands was higher 
in the Group C than Group B and Group S but there 
was no significant difference between Group  B and 

Group  S. The rescue analgesic requirement was 
higher in the Group  C than Group  B  (P  <  0.0001) 
and Group S (P = 0.005) but there was no significant 
difference between Group B and Group S (P = 0.56). 
Patients in the Group B had significantly lower pain 
scores at rest and on movement as compared with 
Group S and C at all‑time points assessed [Figure 1]. 
In Group S the pain scores were less than the control 
group but higher, when compared to Group  B. The 
mean duration of block in bupivacaine group was 
14.6 h, where as it was 10.3 h in saline group and 4.3 h 
in control group. There was a significant difference 
between Group  C and Group  B  (P  <  0.0001). The 
analgesia with saline was variable and there was no 
difference in the duration of analgesia, when compared 
to Group  C  (P  =  0.059) or Group  B  (P  =  0.266). 
Figure 2 shows the cumulative risk of onset of pain. 
It was significantly lower in Group  B than Group  S 
and Group C. The AUC for the DVAS score in Group B 
was significantly higher than Group  C  (P  =  0.001) 
and Group S (P = 0.002) but there was no difference 
between Group  S and Group  C  (P  =  1). Similarly, 
AUC for VAS was significantly higher in Group  B 
than Group C (P < 0.0001) and Group S (P = 0.003) 
but there was no difference between Group  S and 
Group C (P = 0.064) [Table 1 and Figure 2]. There were 
no wound haematomas, infection or delayed wound 
healing in any of the patients.

DISCUSSION

In this prospective, randomised controlled study, the 
results showed that patients, who received instillation 
with 0.25% bupivacaine through surgical drains 
following MRM procedure experienced a better 
postoperative analgesia as compared with patients 

Table 1: Patient charateristics
S. No Group C 

(control)
Group S 
(saline)

Group B 
bupivacaine

P

Age (years) 47±10.9 44.5±10.5 45.7±10.5 0.32
Weight (Kg) 59.5±13.9 58.5±10.8 59.4±12.3 0.95
Duration of 
surgery (hours)

2.3±0.9 2.2±0.5 2.3±0.6 0.87

Duration of 
analgesia (hours)

4.3±5.2 10.3±8.1 14.6±9.6* 0.000

Rescue analgesic 
requirement 24 hour

146.2±101 67.5±65* 36±43* 0.000

AUC (VAS) 20.2±6.1 15.8±6.6 9.1±5.0*# 0.000
AUC DVAS 24±8.3 23±7.9 13±9.7*# 0.000
No of demands 2.3±1.27 1.2±1* 0.6±0.7* 0.000
*Significant difference (P<0.001) compared to group C, #Significant 
difference (P<0.05) compared to group S, ACU – Area under curve; 
VAS – Visual analog scale; DVAS – Dynamic visual analog scale

Figure 1: Kaplan–Meier curves showing the cumulative risk of onset 
of pain
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who received saline similarly, and also the control 
group. Cumulative rescue analgesic consumption and 
number of demands for analgesia in the first 24  h, 
when the pain score was ≥4[7] was significantly lower 
in the bupivacaine group compared with the saline 
group and control groups (P = 0.00).

Local anaesthetic drugs have become increasingly 
popular because of their analgesic properties, and 
lack of opioid‑induced adverse effects for treating 
postoperative surgical pain. In many of the plastic 
reconstructive breast procedures, irrigation of the 
pocket created for the insertion of the prosthesis 
with local anaesthetics is reported with high levels 
of satisfaction regarding postoperative pain and the 
authors have recommended this technique of analgesia 
for all the cosmetic breast surgery.[8,9]

The techniques like paravertebral block, brachial plexus 
block by infraclavicular approach have been tried for 
postoperative analgesia following mastectomy.[10‑12] 
Arunakul and Ruksa[13] found that single injection 
of paravertebral block  (PVB) reduced pain scores 
and opioid consumption in MRM. However, these 
techniques are laborious and technically challenging. 
Infiltration of local anaesthetic along the suture line 
also provides analgesia[14‑16] but, for malignant lesions 
this method may not be recommended because of 
fear of needle track seedlings and cutaneous spread 
of malignancy.[4] Sidiropoulou and his colleagues[17] in 
their study compared analgesic effect of single injection 
of PVB with ropivacaine and continuous irrigation 
of wound with ropivacaine through two dedicated 

multi‑lumen catheters placed subcutaneously at the 
end of the procedure following mastectomy for 24 h. 
They found that early postoperative analgesia  (4  h) 
was good with PVB and late postoperative analgesia 
was good with continuous irrigation and concluded 
that continuous wound irrigation is as effective as PVB 
with low pain scores and good patient satisfaction.

The technique of drug instillation through the drains 
is technically simple, and operation theatre time is 
also not a constraint because it takes very little time 
to instill the drug through the drains. The technique 
of instillation of the drug through drains is well 
established in surgical procedures like laparoscopic 
cholecystectomy,[18,19] abdominal hysterectomy[20,21] 
where the results have shown some positive impact 
on postoperative analgesia. Moreover, this is well 
accepted by the patient and the surgeons.

But in a study by Fredman et al.[22] it was seen that after 
major abdominal surgery repeated wound instillation 
of 0.25% bupivacaine solution via an electronic 
patient‑controlled analgesia  (PCA) device and a 
double‑catheter system did not decrease postoperative 
pain or opioid requirements. Here the authors opined 
that the lack of uniform distribution or rather spread 
of the drug was unpredictable, and also the dose of 
the local anaesthetic was insufficient. However, there 
is sparse literature regarding its use in the MRM 
procedure. In a study by Legeby et  al.[23] following 
breast reconstruction surgery, levobupivacaine 
injected locally every 3rd  h as a supplement to 
paracetamol orally, and morphine given by PCA 
resulted in improved pain relief at rest and during 
mobilization compared with placebo.

Talbot et al.[24] in their study to determine the effect 
of local anaesthetic irrigation of axillary drains 
on postoperative pain following a modified Patey 
mastectomy felt it did not appear to offer any 
contribution for postoperative analgesia in some of 
their patients. They opined that this could be because 
of malpositioned drain, blockade of some holes of the 
drain or unequal distribution of the local anaesthetic 
due to gravity and concluded that further refinement 
in the technique was needed. We have instilled 
through both the chest wall and axillary drains placed 
to overcome this limitation. This could have resulted 
in more uniform distribution of the drug improving 
the efficacy of the technique, and the patients were 
pain free in the postoperative period.

Figure 2: Area under curve showing pain scores
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The initial pilot study was conducted with saline as 
control. We noticed that there was a prolonged period 
of pain relief even with saline as compared to our 
experience without instillation. Hence, we sought to 
find an explanation for the analgesia with saline and 
a control group with no instillation was introduced in 
the study design. Normal saline producing analgesia 
is known in gynaecological practice for fractional 
curettage[5] and a similar observation was made with 
palatal block for postoperative analgesia following 
cleft palate surgery.[6] In this study though the saline 
produced analgesia, it was not consistent. The probable 
mechanism being pressure over the nerve endings, 
thereby blocking the conduction of nerve impulses and 
producing analgesia. In the present study, the patients 
who received saline as the test solution also had low 
pain scores with a mean duration of analgesia of 
10.3 h compared to 4.3 h in the control group. Another 
probable mechanism being washing away or diluting 
the pain producing substances, and the inflammatory 
mediators thereby decreasing the postoperative pain.

There are certain limitations in this study. Firstly, 
wound instillation as mode of analgesia was compared 
with control and was not compared with any other 
existing modalities of analgesia. Secondly, long term 
follow up of the patient’s pain was not evaluated.

CONCLUSION

Wound instillation with local anaesthetics is a simple, 
effective and inexpensive means of providing good 
analgesia for patients following the MRM procedure 
without any major side‑effects. Wound infection and 
healing do not appear to be a major concern. Local 
anaesthetics are generally well tolerated, provided they 
are used correctly and in the correct doses. This technique 
of providing postoperative analgesia can be included in 
the armamentarium of multimodal analgesia.
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